Reaction of gem-dibromocyclopropanes (1) with a higher-order organocuprate prepared from cuprous thiocyanate and methyllithium, followed by the addition of methyl iodide in situ, readily afforded dimethylcyclopropanes (2) in good to excellent yields regardless of the functional group in 1
In connection with studies of the total synthesis of a class of natural products that contain the gem-dimethylcyclopropane ring system,1) several methods for preparing gemdimethylcyclopropanes have been developed, e.g. substitution of gem-dihalocyclopropanes with dimethylcopper lithium (Gilman's reagent),2) addition of dimethylcarbene to olefins,3) reaction of diphenylsulfonium isopropylide with conjugated carbonyl compounds,4) and thermolysis of a pyrazolidine prepared by cycloaddition of dimethyldiazomethane to an olefin.5) Although dimethylcopper lithium has usually been used for this purpose, the reaction is occasionally sluggish, requiring a long reaction time.6-8) Recently, Lipshurtz et al. have reported that the higher-order organocuprates react readily and efficiently with inactive alkyl iodides and bromides, affording substitution products.9 -11) An application of the Lipshutz method to gem-dibromocyclopropane was attempted in order to develop an efficient method for preparing gem-dimethylcyclopropane, and we have already reported that reaction of the higher-order organocuprates with 8,8-dibromobicyclo[5.1.0]octane, followed by the addition of methyl iodide in situ, afforded the desired dimethylated compound in good yield.12) Subsequently, we attempted an application of the present method to other gemdibromocyclopropanes in order to examine its generality and usefulness. We describe here the results of this substitution reaction. 13) gem-Dibromocyclopropanes (1) except lc were synthesized directly by reactions of the respective olefins with dibromocarbene prepared from bromoform and 40% sodium hydroxide solution in methylene chloride (method A) or from bromoform and potassium tertbutoxide in pentane (method B). The dibromo-silyl ether (1c) was synthesized by reaction of 1-cyclohexene-1 -methanol with dibromocarbene (method A), followed by silylation with tertbutyldimethylsilyl (TBDMS) chloride. The yields are indicated in Table I . The structures of 1 were elucidated on the basis of their spectral data, and the stereostructure of lb will be discussed later. In a previous paper,12) we reported that Me2Cu(CN)Li2 was more reactive than Me2Cu(SCN)Li2 in the reaction with dibromobicyclo[5.1.0]octane, yielding overalkylated by-products. Therefore, the reactions of 1 with Me2Cu(SCN)Li2-MeI were examined. The results are listed in Table I , showing that reactions proceed smoothly to afford 2 in a good yield regardless of the functional group, such as ester, acetate, alkyl ether, silyl ether, acetal, or hydroxy group. The structures of products were elucidated on the basis of their spectral data. Dimethylation of lb gave a small amount of the tricyclic ketone (3) produced via the metalated intermediate (A) along with the desired dimethylated compound (2b), indicating that lb is a cis-dibromide.12)
In conclusion, the present method using Me2Cu(SCN)Li2-MeI is efficient for preparing the dimethyl compound (2) from the dibromo compound (1 
